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FACTORS IN THE MENTAL PROCESSES OF 
SCHOOL CHILDREN1. 
111. FACTORS CONCERNED IN THE SCHOOL SUBJECTS2. 
BY N. CAREY. 
(From the Psychological Laboratory, University College, London.) 
IN the paper on “General Ability,” by Dr Hart and Professor 
Spearmans, a description is given of three theories held as to the relation 
existing between mental performances. They are, firstly, the ‘ non- 
focal ’ view, according to which the correlations between mental per- 
formances are independent ; secondly, the ‘ multifocal,’ which assumes 
a number of ‘ levels’ and a high correlation between performances 
belonging to the same level; thirdly, the ‘unifocal’ view, assuming the 
existence of a general common factor. Further than this, a criterion 
is given to enable an investigator to determine which of the three theories 
his observations support. To quote from the paper, p. 59: “If the 
older view of Thorndike, viz. a general independence of all correlations, 
holds good, our correlation between columns of correlational coefficients 
should a,lways average about 0. If his newer view of ‘levels,’ or the 
almost universal belief in ‘types’ is correct, then the mean correlation 
between the columns should be a low minus value. If, finally, the 
true theory is that of a General Common Pactor, the correlation between 
the columns should be positive and very high” (i.e. close on + 1.00). 
After reading this paper, having material a t  hand which had been 
collected for other purposes, it occurred to me to treat i t  in the manner 
described on p. 55 of that paper. The material used consisted of the 
examination marks obtained by children ranging in age from 7 to 
14 years, in classes I1 to VII of the senior departments of four London 
County Council elementary schoois. The subjects for which marks were 
obtained were the following : geography, history, science4, arithmetic, 
reading, composition, spelling, writing, painting and needlework. 
1 Thesis approved for the degree of Doctor of Science in the University of London. 
z For Section I see this Journal, Vol. m. Pt. 4,463. For Section I1 see this Journal, 
8 “General Ability, ita Existence and Nature,” this Journal, Vol. V. Pt. 1. 
4 In these particular schools the science syllabus comprises very elementary lessons 
Vol. vm. Pt. 1, 70. 
in general science and nature study. 
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Table I gives the correlations between these ten subjects; the 
The number 
However, there are not 500 
I n  geography, history and 
figures in black type are the reliability coefficients. 
of children examined was about 500. 
cases represented in every correlation. 
TABLE I. Correlations between. the School Subjeds 
(' Corrected Coe#cients '). 
Ceog. 
Sci. 
Hist. 
Arith. 
Comp. 
Read. 
Spell. - 
writ. 
Paint. 
Need. 
Geog. Sci. Hist. Arith. 
A 
-88 .75 '56 367 
a040 
-65 .63 437 '69 
*73 a69 .68 $62 
*62 -57 .66 -46 
-53 -43 a44 *52 
*40 -34 .27 .39 
*32 -44 -17 .41 
-52 a48 -22 -37 
Comp. Read. Spell. 
B 
*73 *62 *53 
so27 -034 -049 
*69 -57 *43 
.046 .060 a085 
*68 a66 a44 
,036 .039 .077 
.62 *46 .52 
-024 -026 .031 __ _- -
.73 -64 a75 
so21 *018 
C 
a64 -74 -79 
-020 
.75 a79 '74 
*48 a36 *40 
*42 *28 -24 
-27 -12 -17 
Writ. Paint. Need. 
D 
-40 *32 *52 
-062 -055 -053 
a34 -44 a48 
-105 .060 a075 
*27 *17 *22 
a075 a092 -096 
.39 -41 *37 
-034 -036 a041 
.48 -42 -27 
-032 *035 -040 
a36 *28 -12 
435 -035 so41 
.40 .24 -17 
*038 -046 *050 
'70 4 2  -54 
-035 a033 
-52 -72 -52 
-036 
454 -52 *67 
Figures in black type = reliability coefficients. 
Group A = intercorrelations of geography. science, history and arithmetic. 
11 0 = ,, compoeition, reading and spelling. 
,, p = ,, writing, painting and needlework. 
science the number of cases is much smaller. Elementary school 
children are not always examined in thesb subjects; and the examination 
and marking are often not suitable for scientific purposes. If the 
reliability coefficient of the marks for a class in any particular subject 
fell below -50, that series of marks was not used. This happened 
frequently in certain subjects, particularly writing and needlework. 
This seems to be due to the smaller individual differences in these 
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Geog. Sci. Hist. Arith. 
-98 391 .90 
*76 .91 -78 
-98 t96 4 5  
-76 *83 43 
*91 a96 .94 
a91 43 .77 
*90 -85 a94 
*78 *83 a 7 7  
.68 439 40 974 
-63 3 0  *75 a78 
-70 -42 -68 -76 
.57 -47 -55 4% 
-43- -51 -73 -32 
*55 -60 -73 -62 
subjects, in which case it is always more difficult to obtain a satis- 
factory reliability. The actual number of cases for each correlation 
can be estimated from the size of the probable error in conjunction 
with. the reliability coefficients1. 
TABLE 11. Correlations between colzcnans of correlations of Table I .  
Comp Read. Spell. 
6 8  -70 .43 
a63 -57 -55 
49 -42 6 1  
40 *47 4’0 
-80 *68 -73 
-75 -55 .73 
-74 -76 *32 
*78 48 42 
1-00 * I 5  
4‘9 a 8 1  
1-00 1.27 
-89 .79 
a75 1.27 
a81 *79 
Cfeog. 
Soi. 
Hist. 
Arith. 
Comp. 
Read. 
Spell. 
- 
writ. 
Paint. 
Need. 
Writ. Paint. Need. 
-.84 -a69 -a30 
-*32 , -*27 *OO 
-a38 -*51 
-a28 - e l 6  -08 
-a85 -a32 
-.I3 -*29 - . I 8  
- 
- 
-1.06 -*I1 
- *40 -*54 -a46 
-a96 -1.14 
-.41 - 4 4  -a54 
-.63 -a82 
-*18 1 - 4 0  -.65 
- 
- 
- 
_ _  
- - 
*39 -31 
-93 
.39 -64 
- *93 
-31 *64 
- 
The usual procedure was to take the marks obtained in two con- 
secutive term examinations for each subject, The correlation between 
these two sets gave the reliability coeflicients. In classes where weekly 
or monthly test marks were kept, these were used and two sets of marks 
were obtained by adding up the marks for alternate weeks or months. 
Then the corrected’ correlations between the ten subjects were found 
1 By a known formula 
p.e. =.6745 - r * z ( P ) u ( d .  ‘XU 
Jn rw~(*)  ’ 
(see this Journal, 1910,m. 294) from which, when p.e. is given, it is easy to calculate It. 
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for each class. Finally, the corresponding correlations in all the tables 
thus obtained were averaged and the results are given in Table I1. (The 
division of the table into sections will be explained later on.) This 
table was then treated in the manner described on p. 55 of the paper 
on “ General Ability.” All the correlations between the different columns 
of correlations were found, and the results tabulated as shown in Table 
11. These correlations, where they conformed to the standard laid 
down in “General Ability,” p. 56, were corrected. It was found that 
all the correlations were corrigible except those involving the subject 
‘writing’ ; the uncorrected figures are given below the corrected. 
On examining Table 11, one is immediately struck by the surprisingly 
regular groups of plus and minus correlations into which it falls. But 
i t  does not appear to correspond with any of the theories stated in 
“General Ability.” These three theories deal with the simple cases 
mentioned above. By the first, every correlation is independent ; 
the second assumes specific factors each common to a certain group of 
performances ; the third, the general factor common to all perfor- 
mances. 
TABLE 111. 
I 2 3 4 6 6 
a + p  b + p  c d e 
a + p  c+p  a e f 
9 b+p  c + p  f 9 
C a e 9+9 h+9 
a e f g+q i+q 
e f 9 h+q  i + q  
Let us consider what would happen in the case of a complication 
of theories 2 and 3 ; that is, how a table showing a hierarchical arrange- 
ment owing to the presence of the general factor would be affected by 
the presence of specific factors occurring in certain groups of perfor- 
mances. Suppose all the correlations in Table I11 to derive solely 
from one general factor. Then a, b, c, ... i ( p  and q will be explained 
later), the correlations between performances 1,2,  ... 6, may be taken as 
decrea.sing in order of magnitude, and for simplicity we will suppose 
the decrease to be of a regular character. The correlations between 
1 For method of calculating the coefficients see this Journal, Vol. VII. Pt. 4, p. 469. 
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the rows and columns will be positive and approximate to unity. 
instance, columns 1 and 2 will be as shown in Fig. 1. 
For 
Next suppose a 
Fig. 1 Fig. 2 Fig. 3 
1 2  1 2  1 -4 
b c  b + p  c + p  a + p  d 
c d  c d  b e  
d e  d e  d 9  
e h  e f  e f  
speeific factor to be involved in performances 1, 2 and 3. This will 
increase all the inter-correlations between these performances. Suppose 
this increase to be about the same amount in each case and let it. be 
denoted by p. Whether the mean variation between correlations 
forming a column be great or small, it is easy to see that the specific 
correlation p will have very little influence on the correlation between 
these two columns, as the correlation a + p in column 1 will still be 
higher than c, d, and e in column 1, and c + p higher than d, e, and f 
in column 2. The same will be true of the correlations between 
columns 1 and 3, and 2 and 3. Even the correlations of columns 1, 
2 and 3 with 4,5 and 6 (Fig. 3) will be little affected for the same reason, 
namely, that corresponding terms still have the same relative value. 
Suppose now a specific factor to occur not in performances 1, 2 
and 3 but in 4, 5 and 6. Let the additional correlation produced by 
it be denoted by q. The correlations between columns 5 and 6 (Fig. 4) 
will be little affected, as the corresponding terms in both columns 
Fig. 4 Fig. 6 Fig. 6 
6 6  1 4  1 4  
d e  a d  a + p  d 
e f  b e  b + p  e 
f s  d s + q  d s + q  
g + q  h + q  e h + q  e h + q  
are influenced by q to the same degree. But in the case of the corre- 
lation between columns 1 and 4 (Fig. 5),  there will be a decrease, because 
p will tend to turn h + q and g + q in column 4 from small to big 
values, so that they will no longer correspond with c and d in column 1 
(these being the smallest values). If the mean variation in column 4 
is small while q is large in comparison with d and e, the correlations 
between columns 1 and 4 may even become negative. 
Suppose now both the specific correlations p and q to be present, 
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p affecting the inter-correlations between 1 , 2  and 3, and y those between 
4, 5 and 6. If p and q are both small, the correlation between 1 and 4 
(Pig. 6) will be decreased, because opposite ends of the columns are 
being increased, but i t  may still be positive. If, however, both are 
large, it must become negative and eventually approximate to - 1. 
Thus p alone has little influence upon any of the correlations between 
the columns, but p in conjunction with q increases the negative correla- 
tion between two columns. 
TABLE IV. 
1 2 3 4 5 6 l i  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
.95 .90 
-95 -85 
*90 -85 
4 5  40 -75 
40 .75 -70 
*75 .70 .65 
a 7 0  -65 a60 
*65 *60 .55 
-60 -55 *50 
-55 -50 -45 
4 5  40 .75 
-80 *75 -70 
a75 .70 .65 
-65 $60 
-65 -55 
*60 6 5  
-55 -50 .45 
*50 a45 *40 
-45 .40 *35 
40 *35 -30 
8 9 10 
*65 .60 *55 
.6O -55 -50 
6 5  -50 *45 
*50 .45 *40 
-45 .40 .35 
.40 .35 .30 
.35 .30 *25 
*25 .20 
*25 .15 
-20 -15 
Let us take a numerical example in order to make clearer the above 
considerations. This is given in Table IV, which consists of the hypo- 
thetical correlations between ten performances produced solely by a 
general factor. In  the above table it is assumed that in a hierarchy 
the coefficients decrease arithmetically. The correlations both in rows 
and columns decrease regularly by -05. Mr Burt has pointed out to me 
that a true hierarchy could be constructed by multiplying each of the 
saturation coefficients successively by the rest. The above table, how- 
ever, is intended fo: purposes of illustration only.: As in every column 
the correlations decrease regularly from top to bottom, all the correla- 
tions between the columns will be + 1. Now suppose a factor causing 
an increase of p in the inter-correlations to occur in performances 
1, 2, 3, ... 7. The inter-correlations between columns 1, 2, ... 7 will not 
be affected at  all, while those of columns 1, 2. ... 7 with 8, 9 and 10 will 
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only be slightly reduced, e.g., -99, and this follows no matter what the 
value of p .  
But suppose a factor causing an increase of q in the inter-correlations 
to occur in performances 8, 9 and 10; this will invariably cause a 
reduction in the values of the correlations between columns 1, 2, ... 7 
with 8,  9 and 10, and the larger p is, the greater will be the reduction. 
Thus when p = -25 r = -57 
,, q = . 5 0  r = - - 3 5  
,, q = C 5  r = - - 5 9  
Suppose p and p to be present simultaneously, the correlations between 
columns 1, 2, ... 7 with 8, 9 and 10 will be still further reducedl. 
Thus when p = a 2 5  and q = -25 r = -24 
p = -25 and q = a50 r = -. a62 
p = -25 and q = -75 r = - -82 
If Table I ,  from which Table I1 is derived, is examined, it will be 
found that the subjects can be divided into three groups, whose inter- 
correlations are distinctly higher than the correlations between the 
subjects of one group and those of another. The first group comprises 
geography, science, history and arithmetic ; the second, composition, 
reading and spelling ; the third, writing, painting and needlework. 
If each group of inter-correlations is enclosed in a square and the sides 
of the squares are continued across the table, a number of groups of 
correlations are obtained. The groups of inter-correlations are, for 
clearness, surrounded by double lines, and are lettered A,  C and F. 
The remaining groups lettered B, D and E consist of the correlations 
of the subjects of one group with those of'another. 
Table I1 can also be divided into groups to correspond with those 
of Table I. For the purpose of comparison, the average correlation 
for each group in Table I1 was found and the results are given in 
Table V. At a glance it will be seen that the average of group A is 
higher than that of group B or D ; that of group C, than B or E ; and 
1 I have assumed that the increment produced by the same specific factor is always 
the same in amount. Mr Burt, on reading my manuscript, pointed out to me that this 
might be taken as implying that the effect of a specific factor was simply to add the 
Specific correlation to the pure 'correlation due to the 'hypothetical general factor.' He 
has suggested that, to reconstruct the table of composite ('total') correlations, the 
following equation might be used: 
Strictly, therefore, the increment due to p would be 
,, 
,, 
rla=rig. r2,+Tia 0 J ( 1 - 9 1 ~  (1 - r*~,)-  
r12 0 J(l =r$j (l-.",,. 
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6 6 7 
C. =*64 
Unc. = 4 1  
0 
that of group F, than D or E. These higher averages suggest that 
there is a specific factor common to all the performances in each group. 
TABLE V. 
8 9 10 
C. = - '56 
Unc. = - .21 
D 
~ 
1 
2 
3 
4 
5 
6 
7 
- 
8 
9 
10 
~ 
c. = 1.00 
Unc.= -83 
C 
1 2 3 4 
- - 
c. = - 4 9  
Unc. = - .46 
E 
.~ 
C. =.92 
Unc. =.81 
A 
0 
D 
-I 
E 
c. =.93 
Unc. = .44 
I F 
The figures given are the corrected and uncorrected averages of the groups in which 
We have already considered the effect of specific correlations p and 
q occurring a t  the beginning and end of a table; now let us consider 
the influence of one occurring in the middle. 
Suppose that performances 5, 6 and 7, Table IV, involve a further 
factor, causing a specific correlation s, and thus increasing their inter- 
correlations, The general effect of s will be to reduce all positive 
correlations between all the columns except the inter-correlations 
between columns 5, 6 and 7, and to increase all negative ones. This 
will cause a difference in the values of the correlations between groups 
D and E, Table V. Group D is not affected by s, but group E is, and 
its negative correlations will be increased. 
If Table I is a simple illustration of the unifocal theory, then 
Table I1 obtained by correlating the columns of Table I should resemble 
Table VI A .  If it illustrates the multifocal, i t  should resemble 
Table VI B, where h stands for a high correlation and 1 for a low one. 
But if i t  is an illustration of the combination of the conditions assumed 
in these two theories, and if there are three specific factors causing 
they stand. 
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- 1  - 1  - 1  
- 1  - 1  - 1  
- 1  - 1  - I  
specific correlations p ,  q and s, the table obtained by correlating the 
columns will resemble Table VI C, where h stands for a high correlation 
and rn for a medium one. Thus if the last theory be the true one, the 
correlations in groups A ,  C and F, Table V, will approximate to f-  1 ; 
those in group B will have a positive value, decreasing with increase 
TABLE VI. 
+ h  + h  - 1  - 1  - 1  
+ h  + h  - 1  - 1  - 1  
+ h  + h  - 1  - 1  - 1  
A 
- 1  - 1  - 1  - 1  -1  -1 
- I  - 1  - 1  - 1  - 1  - 1  
- 1  - 1  - 1  - 1  - 1  -1 
B 
+ h  +h 
+ h  + A  
+ h  + h  
+1 +1 + I  + 1  + 1  + I  +1 + 1  
+1 t1 +1 +1 + 1  +1 +1 +1 
+1 +1 +1 +1 +1 + 1  +1 +1 
+1 +1 +1 +1 + 1  + 1  +1 +1 
+1 +1 + I  +1 +1 fl +1 +1 
+1 +1 +1 + 1  +1 +1 + 1  + 1  
+1 +1 + 1  +1 + 1  + 1  tl + 1  
+1 +1 +1 + 1  +1 +1 +1 +1 
+1 +1 +1 + I  +1 +1 +1 +1 
+ I  + l  
+ I  + I  
+ I  + 1  
+ m  +m + m  
+ m  + m  + m  
+m +m + m  
- A  - h  - h  
- h  - h  - h  
- h  - h  - h  
I-- 
- A  - h  - h  
- h  - 1  - h  
- h  - h  - h  
- m  - m  - m  
- m  - m  - m  
- m  -m - m  
I 
+ I  + I  
+ 1  + I  
+ 1  + l  
- 1  - 1  - 1  - 1  - 1  - 1  
- 1  - 1  - 1  - 1  - 1  - 1  
- 1  - 1  - 1  - 1  - 1  - 1  
+ h  ' h  f:i 
+ h  + h  
I I 
C 
in the value of s. Those of D and E will be negative, those of E always 
being larger than those of D. 
Now let us turn to the actual values of the averages of the six 
groups in Table 11. These are given in Table V. The first figure in 
each group is the corrected average of the correlations in that group ; 
the figure below is the average of the uncorrected ones. It will be 
seen that this table satisfies all the conditions necessary to justify its 
being regarded as an illustration of the combination of theories 2 and 3. 
Let us take p ,  s and q at  various particular values, and calculate 
the ensuing values for the six groups. The results are given in Table 
VII. The columns headed p ,  s and q give the assumed values of the 
superposed specific correlations, while those headed €3, D and E give 
the corresponding values of the correlations in groups B, D and E .  
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(Groups A ,  C and F are not given as they will always be + 1.) For 
example, the fifteenth line of the table means that, if p = -25, s = -50 
and q = -75, the correlations in group B will equal -31, in D - -41 and 
in E - -83. The only values in Table VII which approximate to the 
experimental ones given in Table V are those of lines 3, 12 and 21. 
Of these, line 3 is the nearest. Group B is somewhat high and demands 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
P 
0 
,, 
11 
, 
, 
, 
.25 
,, 
,, 
, 
,, 
*50 
,9 
,, 
0 
8 
-25 
,, 
,* 
-50 
,, 
*75 .i
2 ,  
9 9  
60 
,, 
-75 
.i5 ,, 
,, 
,, 
40 
.?5 
1, 
-30 
TABLE VIT. 
II 
*25 
60 
*75 
*25 
-50 
*75 
*25 
.50 
-75 
-25 
-50 
-75 
-25 
*50 
-75 
a25 
-50 
.75 
*25 
-50 
-75 
a25 
-50 
-75 
.26 
-50 
a75 
*75 
B 
*74 
1, 
a48 
,, 
-39 
-63 
*31 
, 
-14 
,, 
, 
.57 
11 
*26 
-08 
-69 
D 
*57 
- a39 
- a59 
-57 
- .39 - -59 
47 
- a39 - 69 
*70 - -15 - a41 
-70 - el5 - *41 
a70 
- '15 - a41 
a73 
- SO8 
- -33 
*73 
- a08 
- -33 
-73 
- -08 
- a33 
- *59 
E 
+*15 
- -67 - *86* 
- .27 - -83 - .83 - a38 
- -85 
- a82 
+a15 
- 47 
- *86* 
- 027 - '83 
- -83 
- '38 
- 4 5  
- -82 
+-15 
- 067 
- *86* - *27 
- -83 - -83 - -38 - -85 
- a82 
- 49 
that s and perhaps p should be slightly increased. 
little, we get, when 
If we increase s a 
p = 0 ,  s = -30 and q = -75; 
D = - -59 and E = - 4 9 .  then B = -69, 
All these values agree within the limits of the probable error. 
In order, then, to explain the peculiarities of Tables I and 11, it is 
necessary to assume the presence of one factor common to all the 
performances ; of one large specific factor, common to performances 
8 , 9  and 10; of a second smaller specific factor common to performances 
5. 6 and 7 ;  and possibly of a third very small factor common to 
J. of Psyoh. VIII 12 
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performances 1, 2, 3 and 41. Each of these four factors will now be 
dealt with in turn. 
The existence of a general factor is in agreement with previous 
evidence. Por example, Professor Spearman published a table of 
correlations between school subjects showing the hierarchical arrange- 
ment some years ago2. With actual tests of school abilities, Mr Burt 
has found a ‘ general educational ability,’ apparently combined with 
specific educational abilities (arithmetical, linguistic, literary, and 
manual) similar to the combination of the ‘ hypothetical general factor ’ 
with subordinate groupfactors in his intelligence tests$. Dr Starch4 
has published recently another table of school subjects also showing a 
hierarchy. Nevertheless, in many cases, the general factor has 
escaped notice, and investigators have regarded each of the subjects 
of the school curriculum as highly special, on account of the low 
correlations which have been found between them. These, however, 
have probably been due to the lack of reliability in the material 
used. School marks are very frequently inconsistent. Professor 
Spearman, also, in later tables, was unable to obtain the hierarchy, 
but this, he thought, was due to the fact that, in the schools from which 
he obtained his material, after a certain age the children specialise 
more or less in classics, science or mathematics. The present case is 
free from this complication, as the instruction in the elementary schools 
from which these marks were obtained is quite general. 
positive value, and this together with the correlations of Table I1 
show clearly the existence of the general factor, yet there are dis- 
crepancies to which neither of the above explanations apply. The 
largest of these discrepancies is that which in the theoretical discussion 
was explained by the factor p. It has been found usually, that a 
comparatively small difference between psychological tests is sufficient 
to eliminate practically all correlation between them due to their 
Thus although every correlation in Table I has a significantly’ 
It is possible to determine the values of p ,  8 and q by means of the formula for the 
correlation of sum8 (this Jourtrd, Vol. v. Pt. a), and the following mathematical relations: 
s f 3 4  =f (P)t  
-*56=f(~). 
- -89 =f (EQ), 
and the reaulta should approximate to the empirical values given above. 
Journal of Psychology, 1904. 
this Jcrumd, Vol. m. 164. 
a C. Spearman, “ General Intelligence Objectively Defined and Measured,” American 
8 C. Burt and M. Bickersteth, Some Reeults of dlental and Scholuetic Tests. Cf. Burt, 
4 Daniel Starch, Journal of Educational Psychology. 
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specific resemblance, leaving only that due to the general common 
element 9 ;  in other words, the range of specific abilities is very small. 
Up to the present only one or two abilities have been noted of which 
this is not true to the same extent. Both Mr Burt and Dr Abelson 
found memory and motor ability to be of this character, but not to 
a very marked degree. But Table IT shows that subjects 8, 9 and 
10 are all influenced by one large factor which we have called g. 
As the abilities exhibiting this large additional and specific factor 
are technical subjects, which involve skilled motor operations, q can 
scarcely be other than this motor element. It is an example of a 
specific factor of a distinctly less narrow range than any observed 
previously. The definite proof of the existence of the motor factor 
is of importance from the pedagogic point of view. We can now 
be sure that the statement that certain children are clever with their 
fingers may have a definite meaning; and it may be desirable for 
teachers to discriminate these children from others, and to regulate 
their education and careers accordingly ; for it not infrequently happens 
that these skilful children are lacking in general ability. Bagley, in 
the American Jourrtal of Psychology, 1901, published a paper on “ Mental 
and Motor Ability in School Children.” The motor index was obtained 
from the average of tests in the dynamometer, trillings of a key, tracing 
of a line, target test, and automatograph. The mental index was 
obtained from school marks and teachers’ estimates. One of his con- 
clusions is as follows : “ Under the condition! of the investigation, and 
with the children that were tested, a general inverse relation was found 
between mental and motor ability.” This, however, is going too far, 
and later, Thorndike pointed out an error in the calculation and showed 
that the abilities were really- independent. 
The specific factor s in the three subjects, composition, reading and 
spelling is quite small, yet it is one to be expected a priori. This 
expectation was, in fact, the reason why these three subjects were placed 
together in the table, and this particular correlational possibility tried. 
All three subjects are concerned with written words and their signifi- 
cance or meaning, and this is probably the nature of the factor s. 
If the factor p exists a t  all, it obviously has a very small value ; and 
this again is what would be expected a priori. One cannot think of any 
specific factor which is likely to be common to geography, science, history 
and arithmetic and yet not to the other school subjects. In some schools, 
instruction in history and geography is correlated, and this, of course, 
might be expected to cause a higher correlation coefficient between 
these two subjects, but this was not the case in the schools from which 
12-2 
182 Factors in the Mental Processes of School Children. III 
tlzeae marks were obtained. If p is given the value ‘zero,’ the empirical 
velues for groups B and D are slightly too high, and a small value 
lying between -05 and -10 must be given to p in order to make them 
coincide exactly with the experimental values. 
So far, we have assumed that the general factor common to all the 
school subjects is simply identical with the ordinary g, or the factor 
common to all abilities. But it is conceivable that it may be more 
zomplex. The children’s success a t  school may partly depend on their 
general ability, but in some degree also on some special capacity for, 
or attitude towards, school work. In  order to determine the value of 
any such correlation, an endeavour was made to measure the correla- 
tion between the subjects due to g only. Two tests, not expected to 
have any specific correlation, were given. One required the re-arranging 
of disordered words into sentences, the other the writing down of the 
opposites of a series of words read aloud. Any correlation between 
these two tests was expected to be due to g only. By correlating them 
with one another, and then with each of the school subjects, it was 
possible to determine the correlation of each school subject with g 
rzarxb 
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by means of the formula 
TSX8 = -~ , 
where r stands for the correlation between any two performances indi- 
cated by the small letters, x for any school subjects and a and b for the 
two tests measuring g. Finally, the theoretical correlation due to g 
alone can be obtained by multiplying together the correlations with 
g found for each. If the experimental values are higher than the 
theoretical, this is an indication of a factor other than g. 
The 
average experimental value for group A is ~ 7 4 ,  while the theoretical 
is -68. However, not much confidence can be placedin this result, 
as i t  was found that there is a specific correlation between the two 
tests used to  measure g. This had to be eliminated, making the deter- 
mination much more indirect. But it is quite certain that if some other 
common factor, such as ‘school zeal,’ exists in addition tog, its influence, 
in the present case, is so small as to make it practically negligible. 
Finally, to summarise, the results clearly indicate the existence of 
(1) The general factor. 
(2) One large additional complication, the motor factor. 
(3) One small additional complication, the association between 
The experimental values were found to be slightly higher. 
written words and their meanings. 
(Manuscript received 8 December 1915.) 
